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(74) [Attorney(s) Representing All Applicants] 
[Patent Attorney] 
(57) [Abstract] 

[Objective] It shows strong antimycotic action, it designates th 
at substance where at thesame time safety is high is obtained as 
objective. 

[Constitution] Formula (1) : 
[Chemical Formula 1] 
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Antimycotic compound which is displayed with (In Formula, I 
shows saturated aliphatic acyl group of straight or branched or 
unsaturated aliphatic acyl group ofthe straight or branched. ). 
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[Claim(s)] 

[Claim 1] Formula (1): 
[Chemical Formula 1] 
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Antimycotic compound which is displayed with (In Formula, I 
shows saturated aliphatic acyl group of straight or branched or 
unsaturated aliphatic acyl group ofthe straight or branched. ). 

[Claim 2] Aliphatic acyl group which is shown with R, antimy 
otic compound which is stated inthe Claim 1 which is a 
isobutyryl group , a tigloyl group , a isovaleryl group or a 2 - 
methyl butanoyl group. 

[Claim 3] Culturing compound producing microbe which beloi 
s to Streptoverticillium, states in Claim 1 ,the method which 
produces antimycotic compound which from fermentation 
broth and/or cultured cell mass it states inthe Claim 1 . 

[Claim 4] Aforementioned antimycotic compound producing 
microbe Streptoverticillium sp. * SAM2084 (the method which 
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produces antimycotic compoundwhich is stated in Claim 3 
which is a St reptoverticilliu ms p. SAM2084, Agency of 
Industrial Science and Technology National Institute of 
Bioscience and Human-Technology deposit number FERM P- 
14154. 



[000 1] 
[0 0 0 2] 
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[Description of the Invention] 
[0001] 

[Field of Industrial Application] This invention regards novel an 
timycotic antibiotic UK - 2 and its manufacturing method. 

[0002] 

[Prior Art] It is named fungi vis-a-vis bacteria where yeast and t 
hefungi are eukaryote, are prokaryotic organism. Those of 
kind which is among these fungi show pathogenicity vis-a- 
visthe human, are made causal microbe of mycosis, 
pathogenicity of these fungi is in general weak ones, but, there 
are timeswhen severe symptom is caused in patient of state 
where resistive forcedecreases with a some cause, development 
of useful drug is expected tothe treatment. 

[0003] In addition, fungi of a certain kind is known, as plant pat 
hogen,development of new horticultural antifungal agent is 
expected even in aspect of plant disease protection. 
Furthermore, because invasion of fungi to house due to thedew 
condensation etc which reflects recent house situation brings 
allergy or other symptom to the human, this effective fix is 
expected. 

[0004] Until recently, in order that these problem are overcom 
e, various antimycotic antibiotic andthe antimycotic are 
developed, contingent result is acquired and enters,but 
aforementioned way fungi is eukaryote in same way as the 
human, as for substance which shows strong antimycotic action 
when thetoxicity is shown vis-a-vis human is many, many 
problem to be solved remain fromthe practical aspect. 

[0005] 

[Problem to be Solved by Invention] This way, strong antimyco 
tic action is shown, at same time, fact thatthe substance where 
safety is high is obtained, this invention is problem to be solvec 
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[0006] 

[Means to Solve the Problems] As for these inventors, Origin of 
these background, From development of antimycotic which is 
superior in safety to aim, cytotoxicity for antimycotic activity 
and cultured cell (mouse leukemia P388) in indicator, screening 
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of theused compound from microbe isolated from soil is 
executed widely, strain which belongs tothe Streptoverticillium 
shows strong antimycotic action, at same time, result 
ofdiscovering fact that substance where cytotoxicity for 
cultured cell islow is produced, as for isolation and purification 
of this antimycotic compound and trying its structure 
determination,this compound, Formula (1) : 

[0007] 

[Chemical Formula 2] 
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[0008] You discovered fact that it is a antimycotic compound w 
hich possesses structureof novel which is displayed with (In 
Formula, R shows saturated aliphatic acyl group of straight or 
branched or unsaturated aliphatic acyl group ofthe straight or 
branched. ), this compound UK - 2designated. 

[0009] Furthermore as for these inventors, this UK - 2, has anti 
mycotic activity vis-a-vis thevarious fungi which begins fungi 
and yeast, fact that it is usefulas active ingredient of medical 
antimycotic , horticultural antifungal agent and industrial 
antifungal agent was discovered, the this invention was 
completed. According to namely, this invention, novel 
antimycotic substance UK - 2 and production method which are 
displayedwith aforementioned Formula (1) can be offered. 

[0010] If it is a microorganism which belongs to Streptoverticill 
ium which can produce theUK - 2 which is shown with 
aforementioned Formula (1) as microorganism whichis used for 
this invention, in each case can use. This kind of 
microorganism, from soil or other microorganism isolation 
source following to conventional method, separatesthe 
Actinomycetes, is acquired by selecting strain which produces 
UK - 2next from these strain. As one example of this kind of 
UK - 2 producing microbe, these inventors separates from 
soilof Kyoto Prefecture, Streptoverticillium sp. * SAM2084 
strain (St reptoverticilliu ms p. SAM2084) designates from 
microbiological characteristic, can list Actinomyceteswhich 
deposit is done to Agency of Industrial Science and Technology 
National Institute of Bioscience and Human-Technology in 
1994 February 17 day as deposit number FERM P-14154. 
Following to conventional method for retaining 
Actinomycetes, it can retain thismicroorganism. This 
microorganism SAM2084 strain has next kind of 
microbiological characteristic. 
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[001 1] I. morphological properties : Hyphae diverges does not 
do extension , long, well under conventional conditionthe 
fragment, adhesion it does aerial mycelium abundantly with 
starch agar , glycerol * asparagine agar andthe yeast * malt 
agar, also condiospore formation is satisfactory, branching of 
aerial mycelium is typical radial branch, turtleneck way it 
displays end of branch, adhesion does thespore linkage of linea 
of 10 to 2 0. In observation with electron microscope, as for 
spore with size ofthe cylinder and 0.5 to 0.6 X 1.5 to 2.0 m, 
smooth and usually 10 to 20 theextent linkage it does surface 
sporangium , motile condiospore or sclerotium are not 
observed. 



[0012] ii. «att«±a£*tts : e-as^istt 

U— v 3 > • It? - T (Container Corporation o 
f America)ttSti) ^=y- ■ /\— — • T-jxT;u (C 
olor Harmony Manual) J fcE8ti)ti0)£J9l\ &!gte2 
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[0012] As as for in growth state on growth state : various agar 
culture medium on II. variousculture medium ( Table 1 ) showi 
is. Concerning statement of color, as for standard which is 
shown inthe (Inside of parenthesis), as for observation with 28 
°C it did after 14 to 2 1 day culturingmaking use of those which 
are stated in " Color Harmony Manual (color Harmony 
Manual)" of Container Corporation of America (Co ntainer 
corporation of America) supplied. 
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[Table 1] 
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[0014] HI. physiological characteristic : 

(1) . growth temperature range : You grow with temperature ran 
ge of 15 to 41 °C in yeast * starch agar, grow satisfactorilywith 
30 °C vicinity. 

(2) Liquefaction : of. gelatin Positive 

(3) Hydrolysis : positive of. starch 

(4) . nitrate reduction : Positive 

(5) Peptonization : positive of. skim milk 
Coagulation : of skim milk Negative 

(6) . salt resistance : With 1.5 % NaCl-containing culture mediu 
m you grow, but with NaC13 % or higher growth inhibition is 
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[0 0 16] V. S»#*f : * 7* — (Becker) b<0^j£ 
(App I. Microbiol. 13: 236, 1 965) «fe y »«f L fcSS , ± 

fcp 



[0 0 17] Ja±<OttttJ:y, S AM 2 0 8 4ftli»jg 
S^*-C?X hb^hM-fYv'J') AS (Genus Strepto 
verticil I ium) KStJBU g®*fitBtt: "Yellow to Gr 
een'vy-X. SBACO^ttttVMS-eiia^aftttittR 

— f-f v'i^A • ^P^rtxvx (Streptoverticillium 
morookaense) {ztfL&b^Xhlx&o L^L* 

^ h/<— f -< v'J^A -IX- fcf- ■ SAM2 0841* 
(Streptoverticillium sp. SAM2084) iofftr*. 
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n-om cfo^y-nm) . ^^^'jp^r^ (2- 
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receivedstrongly. 

(7) . melanin way pigment production : negative 

[0015] Advantage of IV. carbon source (ISP - 9 culture mediun 
use) 

(1) . it utilizes carbon source : D - glucose ,D - fructose , glycen 
xylose ,D - mannitol ,myo - inositol , sucrose ,L - arabinose 



(2) . it does not utilize carbon source : L - rhamnose , raffmose 

[0016] V. cell mass analysis : As for result which was analyzed 
ith method (Applied Microbiology (ISSN 0003-6919, CODEN 
APMBA) 13:236,1965) of Becker (Becker) andothers, as for 
diamino pimelic acid in total cell mass hydrolysate it was a LL 
type. 

[0017] From properties above, in Actinomycetes affiliation it d 
oes SAM2084 strain in thegenus Streptoverticillium (Genus St 
reptoverticillium) , as for aerial mycelium color as for branch 
of "Yellow to Green" series and aerial mycelium asfor spore 
linkage as for linear and spore surface as for color of 
thesmooth and back surface of growth with light brown to 
blackish brown, strain which produces soluble pigmentof brow] 
type it is summarized with radial type. When strain which has 
this kind of microbiological characteristic, is compared with 
thestatement of kind of genus Streptoverticillium, it is thought 
close relation in the Streptoverticillium morookaense (St 
reptoverticilliu mm orookae ns e) . But, several points which 
differ with physiological characteristic exist, also 
Streptoverticillium sp. * SAM2084 strain (St reptoverticilliu ms 
p. SAM2084) name this strain. 

[0018] Is shown with R of aforementioned Formula (1) as exam 
pie of thesaturated aliphatic acyl group of straight chain or 
branch which, acetyl group , propanoyl group (propanoyl 
group), butyryl group (butanoyl group), isobutyryl group (2 - 
methyl propanoyl group), valeryl group (pentanoyl group), 
isovaleryl group (3 - methyl butanoyl group), the hexanoyl 
group , heptanoyl group , octanoyl group , nonanoyl group , 
decanoyl group , lauroyl group (dodecanoyl group), the 
myristoyl group (tetradecanoyl group), palmitoyl group 
(hexadecanoyl group) and stearoyl group ( octadecanoyl basis) 
(Inside Note: parenthesis trivial name which is used generally 
that IUPAC name incase of group which possesses IUPAC nam 
which differs isshown. Same below ) etc are illustrated, 
acryloyl group (propenoyl group),the methacryloyl group (2 - 
methylpropenoyl group), crotonoyl group (trans-2- butenoyl 
group), isocrotonoyl group (cis-2- butenoyl group) and tigloyl 
group ( trans-2 - methyl - 2 - butenoyl group ), angeloyl 
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[0020] *ftiR{bisbQ9&izmL* muwi&mo 

BBBfcLTI*, £BB#Kfc"r*Bfll 

*fcB*S*LTI*, ^If^^K 
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group (cis-2 - methyl - 2 - butenoyl group ), the oleoyl group 
(cis-9 - octadecenoyl group) and elaidoyl group (trans-9 - 
octadecenoyl group) etc are illustrated as example of 
unsaturated aliphatic acyl group of thestraight chain or branch 
which is shown with R of Formula (1). In addition, it can 
illustrate UK - 2C which is a UK - 2B and a isovaleryl group (2 
methyl butanoyl group)which are a UK - 2 A and a tigloyl grou] 
( trans-2- methyl - 2 - butenoyl group ) where R is isobutyryl 
group (2 - methyl propanoyl group) as theconcrete example 
where this UK - 2 compound is desirable, and UK - 2D etc whi< 
is a2 - methyl butanoyl group. 

[0019] Culturing UK -2 producing microbe and for example a 
orementioned Streptoverticillium sp. * SAM2084 which belong 
tothe genus Streptoverticillium, product accumulation doing 
said substance, it can produce UK - 2 compound of thethis 
invention, making use of conventional purification means 
refining by from culture fluid and/or cultured cell mass. With 
conventional culture, as for UK - 2 compound, it is produced, as 
mixture ofthe analog where various acyl group is introduced 
into R main productis UK - 2A and UK - 2D, UK - 2B, UK - 2< 
or other UK - 2 compoundare produced only trace amount, 
compound which introduces desired aliphatic acyl group into R 
at time ofthis culturing, aliphatic acid which corresponds to 
desired aliphatic acyl group R in culture mediumor sodium salt 
potassium salt and ammonium salt or other soluble salt 
preferably 1 to 100 ppm , furthermore preferably 1 to 10 
ppmby adding, can be acquired. At time of for example above- 
mentioned culturing, adding isovaleric acid ofthe 10 ppm to 
culture medium, if it cultures, amount of production of UK - 2C 
whichis a UK - 2 compound which possesses acyl group which 
corresponds it canincrease. 

[0020] At time of production of the compound of this inventio 
n, culture medium which is usedfor culture of aforementioned 
Actinomycetes with liquid state and is goodwith solid, but 
usually swin§E culture or aerated stirred culturedue to liquid 
culture medium is profitable. If culture medium which you use, 
this invention substance producing microbe growing, is 
something whichaccumulates this invention substance, it is not 
something which especially islimited. As carbon source, 
saccharides, for example glucose , lactose, glycerin, starch . 
the sucrose, dextrin and molasses etc which assimilation are 
done it canuse producing microbe, it can use for example 
polypeptone , casamino acid or other protein hydrolysate , 
meat extract , yeast extract ,the soybean lees , cone steep 
liquor , amino acids or other organic nitrogen source and 
ammonium salt and nitrate salt or other inorganic nitrogen 
source inaddition as nitrogen source. In addition, replenishment 
or other for osmotic pressure adjustment, pH adjustment 
andthe trace component, various phosphate , also it is 
possible to add the magnesium nitrate , sodium chloride and 
calcium carbonate or other inorganic salts. Furthermore with 
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objective which promotes growth of microbe, itis good adding 
various vitamin and nucleic acid related compound etc. 
Furthermore , in culture time, also it is possible to add the 
silicon, polypropylene glycol derivative and soybean oil or 
other foam inhibitor. 

[0021] At time of culture, following to conventional method, d 
oing preculture beforehand with small scale, it is desirable main 
culture making use ofthe culture which is acquired, culture 
temperature of main culture, pH of culture time and culture 
fluid, the amount of aeration or other culture conditions, in 
order for accumulation of substance of this invention to 
becomethe maximum, suitably is selected and adjusts, but in 
many cases, the preferably 0.5 to 2 wm , furthermore under 
aeration condition of preferably 0.5 to 1 wm extent, generally 
15 to 41 °C and preferably 20 to 37 °C , furthermore it is 
desirable with temperature of preferably 25 to 30 °Cto culture 
with 2 to 3-day period and neutral pH vicinity. 

[0022] Because compound of this invention is accumulated to b 
oth ofthe fermentation broth and cell mass at time of above- 
mentioned culturing,, the ethyl acetate , chloroform and 
dichloromethane or other water it cannot mix to option 
fromthe fermentation broth, it can extract furthermore 
making use of organic solvent whichcan extract compound of 
this invention effectively. In addition, it can extract directly 
from cultured cell mass thecell mass which microbe collection : 
done, making use of solvent which possessesthe action which 
destroys acetone or other cell wall with filtration or centrifugal 
separation or other means. Furthermore, cultured cell mass 
fragmenting after doing, in same way as theextraction from 
fermentation broth it is possible also making use of glass 
beadsetc to extract. 

[0023] From crude extract which it acquires, isolation and purifi 
cation to do UK - 2 compound of the this invention, 
conventional purification method can be used. Namely, 
isolation and purification it is possible due to especially 
combining the solvent solvent transfer , ordered phase and 
reverse phase column chromatography , gel filtration 
chromatography and crystallization or other purification 
means. In addition, because UK - 2 compound of this 
invention is produced, as blendof analog where various acyl 
group is introduced into R, high-performance liquid 
chromatography (HPLC)of ordered phase and reverse phase 
especially is useful in isolation and purification of theanalog. II 
vacuum concentration it does crude extract which is acquired 
from for example conventional culture,the solvent transfer 
does this in chloroform and attaches on silica gel column 
chromatography andliquates this with stepwise of chloroform / 
methanol, UK - 2A and UK - 2D canbe contained at ratio of 
approximately 3:1, UK - 2B of trace amountand fraction which 
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[00 2 4] ^b*lfcUK-21b£tll4, 
[0 0 2 5] 



[0026] *x9ia> u k - 2 ib^^asaiife^s 

frttT. UK-2£ft&<Dg^S^<*££^£;bt!- 



[0 0 2 7] ^0MU K- 2 iba^^SSlSfflfiiH® 

*r»«Mbrtitf*t^ C0)«fe5SB*»»a)*4:LX 
14, ttftk IUK»tt20>l»flL sa, ML u». 



[00 2 8] *&H0UK-21bdtt$XSffl&X*fl 

«£3sek p o b if z *i b <z> aaa liiixg * t? h si t 

&<&*SXV0>XJt£RHIPL. #»XM0)»a*KF±r 



UK - 2C mixes can be acquired here. Furthermore these analog 
UK - 2A, UK - 2B, UK - 2C and UK - 2D can beisolated this b; 
treating with reverse-phase HPLC which uses C - 18 column. 

[0024] Isolating each one, it is good using UK - 2 compound wl 
ich it acquires, butif because respective analog shows similar 
antimycotic activity, effect of the this invention is not 
impaired, also it is possible to use without isolatingthese UK - 2 
compound, as blend. 

[0025] 

[Work or Operations of the Invention] UK - 2 compound of th 
is invention shows strong antibacterial action vis-a-vis 
fungiwhich includes Candida or other yeast and Aspergillus , 
Penicillium , Mucor , the Cladosporium , Rhizopus , 
Sclerotinia and Trichoderma or other fungi, but antibacterial 
action for bacteriais not shown. In addition, from fact that 
cytotoxicity for cultured cell (mouse leukemia P388) is low, 
inaddition to antimycotic for mycosis treatment where fungi 
which possessesthe sensitivity in Compound is cause, as 
horticultural antimycotic or industrial antifungal agent it 
ispossible to use. 

[0026] You use UK - 2 compound of this invention, as antimyc 
otic for mycosis treatment adjustingto various medication 
configuration, formulating it does UK - 2 combining with 
support forthe drug of public knowledge, it is good. Other than 
systemic administration of oral dosage due to parenteral 
administration or tablets , the capsules , powder and granule 
etc due to subcutaneous injection , intravenous injection , the 
intramuscular injection and suppository etc as this kind of 
medication configuration, it is possible toillustrate form of 
ointment , lotion agent and vaginal suppository or other 
topical administration. 

[0027] You use UK - 2 compound of this invention, as horticult 
ural antimycotic adjusting to various use shape,the formulating 
it does combining with support of public knowledge and 
auxiliary agentof according to need public knowledge it is good 
As example of this kind of formulation type, it is possible to 
illustrate the powder , granule or other solid agent , solution , 
emulsion , suspension and aerosol agent or other liquid. You 
can use for prevention of disease where plant pathogen 
whichpossesses sensitivity in Compound is cause this kind of 
horticultural antimycotic. 

[0028] You use UK - 2 compound of this invention, as industria 
1 antifungal agent adjusting to various use shape 5 the formulating 
it does combining with support of public knowledge and 
auxiliary agentof according to need public knowledge it is good 
As for this kind of industrial antifungal agent, Propagation of 
detrimental fungi which becomes problem in production step of 
theproduct and these product for general industry defense to do 
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KM] SliflfeJ:tfirflifl(=J:4*jra« 



[0 0 3 0] :UK-2A H (1) l=*l*T 

* SAM2084<»gf ' 

4fjua-XH6, PTS1tT>^>1%, /h»E»0. 6 
%, *°U^^h>0. 5%, |£jS»Sx*X0. 3%, 
*5t»0. 2%, KK*;i/V^AO. 2%$**, pH 
7. OlzHSLfctttt (JUT. i£*fe1 £i*f S) $50 
Om I §tgS=ft^5X3/C1 0 0m I #atT\ 

/<— ■r-f y'JW ■ • tf- • S am 2 0 8 4£ 1 6 
*5«8U 3 0°CT?2BWP-*«;-vx-*--e« 

[00 3 1] 5 "J-; M,*2+-:77-*:/*-fc3 y 
9 HUD«*1 *tta*, ±iB0iligg 
S30ml S^OUT, 3 0 o C"e, Ih]}eS5 0 0 r pm, 

[0032] eooy v Hugi§3*>*rz. 

X3%, IflWO. 5%, StSBSl+XO. 5% 
, KiiJ^y^AO. 2%£4*. pH7. OlcHSL 

fcstfe cwt, ts%2<!:ftf£) S3ooy^h/utta 

*• iDSft«;g<D«, ±E(OSJ»** 3'j ^ HWttlLT 
, 3 0°CT% [HlSs»2 5 0 r pm, 1 v v mCDft 

frc4 8«na«aiM«Lfc. 



[003 3] Xf^^b: UK-2<BffldJ 

Xf-; ?a 3 0 O y v V)l£*zy<< 

h*ffl^xaa-»HL, Stele 1 10'J'v MK7)7-fe 



It is something which is used in order to prevent pollution of 
the detrimental fungi, concretely it is possible to illustrate 
anticorrosion * antifungal agent , are added atthe time of wall- 
mounted agent and polymer processing antifungal agent , 
leather , fiberand is used for processing weave antifungal agent 
etc which are added tothe antifungal agent , wood product or 
other rot microbe countermeasure agent and paint which 
prevent surface contamination of thewood. 

[0029] 

[Working Example(s)] Next, this invention furthermore is expl 
ained in detail with Working Example andthe evaluation 
example , but this invention is not something which is limited 
in these. Furthermore , if especially it does not refuse "%", 
inthe example below it is a " wt/vol% 

[0030] Working Example 1: In UK - 2A{ Formula (1), producti 
on of compound } where R is theisobutyryl group (2 - methyl 
propanoyl group). 

Step a: Culture of Streptoverticillium sp. * SAM2084 



Including glucose 1 % , soluble starch 1 % , wheat germ 0.6 °/< 
polypeptone 0.5 % , dry yeast extract 0.3 % , the soybean 
meal 0.2 % and calcium carbonate 0.2 %, 100 ml aliquot doim 
culture medium (Below , it names culture medium 1 . ) which 
you adjustedthe pH 7.0 in 500 ml capacity culture erlenmeyer 
flask, sterilization it did with autoclave. In this 1 platinum loop 
inoculation it did Streptoverticillium sp. * SAM2084 from slant 
culture, with 30 °Ccultured with 2 day rotary shaker and 
acquired seed culture. 

[003 1] Inserting culture medium 1 of 3 liter in 5 liter capacity] 
ar fermentor, after heat sterilization, the30 ml adding above- 
mentioned seed culture, with 30 °C, 4 8-hour aerated stirred 
culturedoing with condition of rotation rate 500 rpm and 
amount of aeration 1 wm, it made preculture. 

[0032] Including glucose 3%, malt extract 0.5 % , dry yeast 
extract 0.5 % and calcium carbonate 0.2 % in 600 liter 
capacityculture tank, culture medium (Below , it names cultur 
medium 2. ) which you adjusted pH 7.0 after the3 00 liter 
addition and heat sterilization, 3 liter adding above-mentioned 
preculture, withthe 30 °C, 4 8-hour aerated stirred culture it did 
with condition of rotation rate 250 rpm and amount of 
aeration 1 wm. 

[0033] Step b: Extraction of UK - 2 

Filtration * microbe collection it did fermentation broth approx 
imately 300 liter which isacquired with step a making use of 
celite, it extracted in the cell mass including acetone of 1 10 liter 
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Xt^ 7bT?^btlfctttt4M) 1 5g$60mlCD^P 

(0 1 2 x 44 cm, Vt=5'j7 HlO KML. 5 U 
;U99 : 1 (mit, BITHC) ax. JPD*U/ 
4 : 6S», *nn?M/A/**/-^9 0 : 1 0;i;^ 

9 0 0mgjfc :(DtfiS*ilt UK- 2 A (R# 
-fV^f'JiH^^ft) fc£tfUK-2D (Rrf)<2- 
*Wf*S<<)l&Mt£to) £&3 : 10>»*t?*# 
tl»(l ftf0UK-2B (Rtftrans-2-;**M/-2 
-^T^-OHi) fc£tfUK-2C (Rtf3-**)\,7 

* j 4 )\,&o>\t$m mitufco nuaittt&x 



[0035]Xf7?d: UK- 2 ACDSJg 

XT^^cT?ft?)tlfc»a«S*S D e v o I o s i I - 
ODS*7A (020x 250mm, 5ttft^tt8) * 
ffll^iS«K3S*5^a-7 h^77Y- (HPLC) 
fZtfU 2 1 0 nm<D*^ftJRT? i e-jl-Lft^&. 6 
0% (S*Jt) 7* h-h'J/l//#T'3S35m l/m i 
nt*illfc 0 UK- 2 AI4C0)fttt-(?«flFfilB6O» 

■^HPLC(D#K$|l9fiU XT'V^cO>aSS»«!I2 
OOmgfrb^ftl 2Omg0UK-2Ajflf; o C<D 
fcfiftDlltlt CS2] iC^f, UK-2AI*, Ztl 



extract was concentrated under vacuum, solvent was removed. 
UK - 2 was extracted in this including chloroform of 25 liter, 
extract which is acquired was concentrated under thevacuum, 
solvent was removed and oil 150g was acquired. 

[0034] Step c: Crude purification of UK - 2 

It melted 15g of extract which is acquired with step b inthe chlo 
roform of 60 ml, it attached on column chromatography (12 
X 44 cm ,Vt=5 liter) which uses silica gel ( Wako Gel C - 200 
Wako Pure Chemical Industries Ltd. (DB 69-059-8875) make), 
it liquated with stepwise, chloroform at a time of 5 liter, the 
chloroform / methanol 9 9:1 (Same below volume ratio and 
) mixed solution , making use of developing solvent of 
chloroform / methanol 97:3 mixed solution , chloroform / 
methanol 94:6 mixed solution andthe chloroform / methanol 
90:10 mixed solution. Because active substance was liquated 
with chloroform / methanol 97:3 mixed solution, gathering this, 
itremoved solvent under vacuum, acquired crudely purified 
product 900 mg. This crudely purified product, UK - 2A (R 
compound of isobutyryl group) and besides UK - 2D (R 
compound of 2 - methyl butanoyl group) is contained atratio 
of approximately 3:1, UK - 2B of trace amount (R trans-2 - 
methyl - 2 - butenoyi group ) and containedthe UK - 2C (R 
compound of 3 - methyl butanoyl group), crudely purified 
product of total approximately 9g was acquired by 
repeatingconceraing extract which acquires similar operation 
with step b. 

[0035] Step d: Refining UK - 2A 

Crudely purified product which is acquired with step c while att 
hing on thereverse phase high speed column chromatography 
(HPLC) which uses D eV elosil - ODS column (20 X 250 mm , 
Nomura Kagaku supplied), monitor doing with ultraviolet 
absorption of the210 nm, with 60 % (volume ratio) acetonitrile 
/ water it developed with flow rate 5 ml/min. UK - 2 A with this 
condition was liquated in site of retention time 6 0 min asthe 
single peak, fraction collection of HPLC was repeated with 
similar condition, UK - 2Aof total 120 mg was acquired from 
crudely purified product 200.mg of step c. It shows to property 
value of this compound ( Table 2 ). UK - 2A was done 
compound and structure determination where R is theisobutyryl 
group (2 - methyl propanoyl group) from these data, in 
Formula (1). 



[0 0 3 6] 
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IR (Nuiol) (i/Cffi-) : 

3350, 2950-2800. 1740, 1640. 1600. 1570. 1240. 1140 
'H-NMR (<?ppm> (CDC 1 s, 4 0 0 MHz) 

1.23(d,6H), 1.32(d,3H), 2.eO(alH). 2. 72(bd, iH). 2.96(dd.lH), 

2.97(dt.lH). 3.68(bs.lB). 3.95(s.3H). 4.99(dq.lH). 5. ISCht. 1H>. 

5.20(UH). 5.33(b*.iH). 6.87(d,lH). 7.12<d.2H), 7. 19 (d. IK). 

7.26(d,2H), 7.99Cd.lH). &73(<UH), lL90(s. 18). 
IS C-NMR id ppm) (CDC Is. 1 0 0MHz) : 

17.88(q). 18.97(q). 34.18(d). 34.69(t). 50.25(d). 

52.04(d). 56.29(q). 64.96(d), 74.86(d). 75.25(d), 

109.74(d). 126.73(d), 128.64(d), 128.79(d). 129.56(s). 

137.98(s). 140.23(d). 149.29(s), 156.18(s). 168.72(s), 

169.67(s). 171.83(s). 175. 61 (s). 
FAB MS: 

m/z : 5 1 5.2 (M+H) + 
HR FAB MS: 

m/z : 5 1 5 . 2032 (M+H) f for C2«H ai N»0* 

[0 0 3 7] |gjg^2 : UK-2B (S (1) dfcl^T 
. Rtf^P-OUg ( t r a n s-2-*^U-2-:7 

|giS«1<Z)Xf'^^c^#btlfcaSSiaS'De v e I 
os i l-ODS^7A (02OX2 5 Omm. Uttlt 

HPLC) KtfL, 2 1 O nrnfl^iMl-C^-S-L 
fttfb. 6 0%7ir h-hU J IU/7Kl?5S25m I /m i 

t?H P L CCO^IX^ItyilL, XT^^c(D3iafllSI1ft2 
OOmgfrb£ft2mg0UK-2B$#fco COIb^ 

x-^^b, £ (1) (cfetNXR^^P^^ (tran 
s-2-^^Jl,-2-^x/-<^S) -t*fc*{b£«3£*& 

[0 0 3 8] 



[0037] Working Example 2 : In UK - 2B{ Formula (1), product: 
on of compound } where R is thetigloyl group ( trans - 2 - 
methyl - 2 - butenoyl group ). 

Crudely purified product which is acquired with step c of Worki 
g Example 1 whileattaching on reverse phase high speed colurru 
chromatography (HPLC) which uses D eV elosil - ODS column 
20 X 250 mm , Nomura Kagaku supplied), monitor doing 
with theultraviolet absorption of 210 nm, with 60 % 
acetonitrile / water it developed with flow rate 5 ml/min. UK - 
2B with this condition was liquated in site of retention time 6 9 
min asthe single peak, fraction collection of HPLC was 
repeated with similar condition, UK - 2Bof total 2 mg was 
acquired from crudely purified product 200 mg of step c. It 
shows to property value of this compound ( Table 3 ). UK - 2B 
was done compound and structure determination where R is 
thetigloyl group ( trans-2 - methyl - 2 - butenoyl group ) 
from these data, in Formula (1). 



[0038] 
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CS3) {t^UK-2B<0«ftttt 

! H-NMR(5ppm) (CDC U 4 0 0MHz) : 
1.33(1 2D. L 84(1130. L86(bs. 3H>. 2.74(dllH). 2.95(dt,ia), 
lOKdllH). 3.70(bs,lB), 3.96(s.3H), 5.02(dq,lH>\ 5.18(bt.lB), 
5.29U.1H). 5.36(bs.IR). & 91(1 ID. 6.95(dllH). 7,12(d.2H), 
7.18(11H). 7.25(d.2H). 8.01(1 IB). 8.83(1 1H), !L86(s.lH>. 

,3 C-NMR (5ppm) (CDC 1 s . 1 0 OMH z) : 
12.18(a). 14.59(0. 17.91(q). 34.71(0. 50.32(d). 52.03(d). 
56.41W. 63.34(d). 75.03(d). 75.06(d), 109.58(d). 128. 63(d). 
127.82(d), 128.63(d). 128.76(d). 129>34(s). 13&05(s). 140.05(s), 
140.10(d), 152.34(8). 15&88(s), 166.59(s), 168. 41 (s). 171.93(s). 
176.13(a). 

FAB MS: 
m/z : 5 2 7.1 (M+H) * 

HR FAB MS: 
m/z : 5 2 7 . 2030 (M+H) + for C,tH,iN,0. 

[0 0 3 9] |gSS^3 : UK-2 C {j£ (1 ) fcfcl>T 
*4b*ftl 

KDXf^c^b ilfc&fRaft £ D e v e I 
os i l-ODS*7A (020X25 Omm, SfcMb 

*tt») sm^iSfflsaa^A^Q^hy^?*- ( 

HPLC) KtfU 2 10nm(D*rt«ttt^->-L 
6 0%T-tT h l j;U/7K"CSS25m I /m i 
n-eSBILfco UK-2CI4C0>*frC«#l*IB8 1. 
5»<D®mfCv3^y-tf-<7tLT3tt*tL/!:o UK 

-e h p l c $« u s l -c v e-* **caa 

<JOaaS!|S2 0 0mg^bS?Hmg<DUK-2CSfl 
fc B CCD^b^«Ba>«9t£ie$ [14] ClSt. UK-2C 
14, Ctlbflx-S^b, S (1) tfiWRtf-fVA 
U'JJUg (3->TF;U?*y-f JUlt) -Cfe41b^%i«l 

[0040] 



[0039] Working Example 3: In UK - 2C{ Formula (1), producti 
on of compound } where R is theisovaleryl group (3 - methyl 
butanoyl group). 

Crudely purified product which is acquired with step c of Worki 
g Example 1 whileattaching on reverse phase high speed columi 
chromatography (HPLC) which uses D eV elosil - ODS column 
20 X 250 mm , Nomura Kagaku supplied), monitor doing 
with theultraviolet absorption of 210 nm, with 60 % 
acetonitrile / water it developed with flow rate 5 ml/min. UK - 
2C with this condition was liquated in site of retention time 8 1 . 
5 min asthe shoulder peak. This shoulder peak fraction 
collection it did UK - 2C, it acquired by until single peakis shov 
over again, refining HPLC with similar condition. This way, U 
2C of total 1 mg was acquired from crudely purified product 20' 
mg of the step c. It shows to property value of this compound ( 
Table 4 ). UK - 2C was done compound and structure 
determination where R is theisovaleryl group (3 - methyl 
butanoyl group) from these data, in Formula (1). 



[0040] 
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[Table 4] 



•H-NMR (5ppm) (CDC 1 „ 4 0 OMH z) : 
0.99(46H), 1.33(d.3H). 2.16(alH). 126(b42H). 2.72(4111), 
2. 92(4 IB). 2.96(dt.lH). 3.77(bs,lH), 3.99(s,3H), 4.97(da.UD. 
5.14(bUH), 5.22(UH). 5.32(bs,lH), 6.95(4 1H)/ 7. 12(4 2H). 
7.20(41©, 7.25(42H). 8.03(b41H). 9.09(bs.lH). 11.85(s.lH). 

"C-NMR (ffppm) (CDC U 1 0 0MHz) : 
17.92(a). 22.46(q). 25.49(d). 34 70(1), 43.18(0. 50.06(d). 
52.00(d). 5a 24(d). 64.99(d). 74.79(d). 75.01(d). 109.64(d), 
126.76(d). 128.62(d). 128.76(d). 129, 51 (s), 137.88(s). 140.35(d). 
149.06b). 155.89(s), 16&69(s), 169.69b), 17L80(s), 175.30b). 

E IMS : 

m/z:5 2 8 (M* ) for C2TH«N f 0 9 



[0 04 1] mmm* :UK-2D (S (1) \Zt$l^X 



[0041] Working Example 4: In UK - 2D{ Formula (1), producti 
on of compound } where R is the2 - methyl butanoyl group. 



SJfifil1<Z)XT^^cT?#b4xfca«S**De v e I 
os i l-ODS*7A (020X25 Omm, SWt 

HPLC) KttL, 2 10nmMMlfit^-^-L 

6 0%7-fe h , j;u/7Kr*3SS5m I /m i 
nT*SSBLfc 0 UK-2DttC0*#*«»*llll8 2# 
©■BUZ, UK-2C(Dva^$r-e-^*ff-3t5Stb 

UK-2DI*, C<ZM*f >fcf-?£#&L. 0 

»®»tti?HPLc*iyfiu v>yjptf-^*^*r 

T^^c0)a«a*2 00mg^bStt20mg(DUK 
-2DW; 0 C0fcfc*a>»tta* C*5] I^fo 
UK-2DI*. CtLbOf-^^b, 3(1) KfeUT 



Crudely purified product which is acquired with step c of Worki 
g Example 1 whileattaching on reverse phase high speed colurru 
chromatography (HPLC) which uses D eV elosil - ODS column 
20 X 250 mm , Nomura Kagaku supplied), monitor doing 
with theultraviolet absorption of 210 nm, with 60 % 
acetonitrile / water it developed with flow rate 5 ml/min. UK - 
2D was liquated accompanying shoulder peak of UK - 2C siteol 
retention time 8 2 min, with this condition. Until this main 
peak fraction collection it does UK - 2D, repeats HPLC withthe 
similar condition, shows single peak it acquired by refining. 
This way, UK - 2D of total 20 mg was acquired from crudely 
purified product 200 mg of the step c. It shows to property 
value of this compound ( Table 5 ). UK - 2D was done 
compound and structure determination where R is the2 - methyl 
butanoyl group from these data, in Formula (1). 



[0 0 4 2] 
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ft^UK-2D<Z>4&&« 

! H-NMR (tfppm) (CDC U 4 0 0MHz) : 

0.95U.3H). L22(d.3H). L33(d.3B). 1.52(alB). 1.77(alH), 

2.43(a.lH), 2.72(d.lH). 2.92(d.lH), 2. 96(dt, 1H). 3.77(bs.lH). 

3.99(s.3H), 4.97(dq,lR), 5.14(bt.lH), 5.22Ct.lH>/ 5.32(bs, ID. 

fi.S5Cd.lH). 7.12(d,2H), 7.20(d,lB). 7.25(d.2H). 8.03(bd.lH). 

9.09(ta. 1H). 11.85(8.11). 
,3 C-NMR (Sppra) (CD C 1 1 0 OMH z) : 

1L79(q). 16. 74(q). 17.92(q). 26.51(0. 34.70(0. 41.27(d). 

50.06(d). 52.00(d). 5S.24(q). 64.99(d). 74.79(d), 75.01(d), 

109.64(d). 126.76(d), 128.62(d). 123.76(d). 129. 51 (s), 137.88(s). 

140.35(d). 149.06(s). 155.89(s), 168.69(s). 169.69(s). 171.80(s). 

175.30CS). 
E IMS : 

m/z : 5 2 8 (M* ) 
HR EIMS: 

m/z: 5 2 8.2114 (M* ) for CuHa,N 2 0> 



[Table 5] 



[0043] mmm 1 



UK-2 AtD&imx^t 



2-1891' 1 984#«II« ffillltt) SffltxtP 



[0 0 4 4] 



[0043] Evaluation example 1: Measurement of antimicrobial sp 
ectrum ofUK-2A 

Antimicrobial spectrum of UK - 2A which is a one of compoun« 
of this invention wasappraised making use of liquid dilution 
method ( Yamaguchi Hideyo work "Present antibiotic " 162 - 
189 page * 1984 * Tokyo * Nanzando ). It shows to result ( 
Table 6). 

[0044] 
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[Table 6] 



ggftg #8*1 MIC (jag/ml) 

Cdndtdt alMcara IPO 1061 0 . 39 

Candida rugosa IPO 1364 0 . 05 

Candida vtilis IPO 6020 > i 0 0 

Saccharomyces cerevi&iae IPO 0203 > 1 0 0 ' 



Aspergillus fw&igatus 


IPO 5840 


0.78 


AsgeegilVus niger 


ATCC 6275 


0.39 


Aspergillus oryzas 




0.025 


Ctadospatixn dUtdosparoides 




0.00625 


thtcar mucedo 


IPO 7684 


1 2.5 


Nevrospora sitophila 


noil 1 1 

OSM 1130 


1 2.5 


Penicilliun crysoQBntBR 


IPO 4626 


0.1 


Penicillium notation 


IPO 4640 


0.39 


PhycomyceB nitens 


1P0 7684 


0.00625 


Bhizopua chinensis 


4MB* 


0.78 


Shizopus deleoor 


IPO 4775 


2 5 


Khizopus faruvsaensis 


IPO 4732 


6.25 


Shizopus niveua 


IPO 4759 


0.00313 


Khizopus oryxze 


1P0 4766 


0.025 


Sclerotirria scterotiovum 


1P0 5292 


0. 00625 


ThcuuHdtun elsgans 


IPO 6152 


0.00156 






0.2 



[0045] UK-2Alt [«6] IZfpT&olZ* il 

fco *fc, UK-2B. UK-2Cfc£tfUK-2Dt 
UK-2 AtSSOfitSX'^ h?A£*Lfc. SbK 

Sfi-efe-SP 3 8 8fC#LT, 1 OOtf g/m I (DSgT* 
[0 0 4 6] 



[0045] UK - 2 A, as in ( Table 6 ) shown, showed strong antibac 
erial action vis-a-vis thefiingi which includes Candida or other 
yeast and Aspergillus , Penicillium , Mucor ,the Cladosporiun 
Rhizopus , Sclerotinia and Trichoderma or other fungi, but 
antibacterial action was notshown vis-a-vis bacteria. In 
addition, antimicrobial spectrum where also UK - 2B, UK - 2C 
and UK - 2Dare similar to UK - 2A was shown. Furthermore, 
UK - 2 compound of this invention none, almost showed 
growth-suppressing action withthe concentration of 100 g/ml 
vis-a-vis P388 which is a mouse leukemia cell. 

[0046] 

[Effects of the Invention] According to this invention, culturin 
g UK - 2 producing microbe which belongs to UK - 2 and 
Streptoverticillium which are a novel antimycotic substance, it 
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can offer method which producesthe UK - 2 from culture fluid 
and/or cultured cell mass. UK - 2 of this invention is novel 
antimycotic substance which possesses di lactone structure of 
the 9-member ring, it is acquired, as mixture of ester where 
various acyl group isintroduced into R, but in order to possess 
similar antibiotic activity isolating these analog, of course, you 
can use these analog while it isa mixture of these analog 
according to application, as active ingredient of the 
antimycotic. Because as for UK - 2 compound of this 
invention, cytotoxicity is low vis-a-vis the cultured cell, as 
pharmaceutical and verterinary drug , horticultural antimycotic 
and industrial antifungal agent it ispossible to be expected, that 
toxicity is low vis-a-vis human andthe mammals and fish to 
apply. 
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